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(54) COATING COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain an optical part having a colorless transparent coating film with excellent 
refractive index and light resistance by coating the surface of titanium oxide particles with zinc 
oxide, applying a coating agent containing the obtained composite titanium oxide particles to the 
surface of an optical part and curing the coating layer on the optical part. 
CONSTITUTION: Titanium oxide sol having particle diameter of 5~100nm is produced by the 
hydrolysis of a titanium alkoxide or titanium salt solution. A zinc compound is added and mixed 
to the sol and a base is added to the mixture to effect the precipitation of zinc oxide on the 
surface of the titanium oxide particles and obtain a composite titanium oxide sol having a 
particle diameter of 10-120nm. The objective coating composition is produced by compounding 
the sol with a film-forming substance consisting of a compound expressed by formula (R1)a(R2) 
bSi(OR3)4-a-b (R1 and R2 are an alkyl, an alkenyl, allyl, a halogen, epoxy group, etc.; R3 is H or 
a 1-4C alkyl; a and b are 0-2) and/or its hydrolyzed product. An optical part having a coating 
film is produced by applying the composition to an optical substrate and curing the composition. 
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*5<fctf5$: (R') . (R 2 )> Si (OR 5 ) 

7-4 >?m£mmx'Z z><Dx-$mx*h% 0 



1 

1 1 mc?9 ^^mnm.{m&fflk*> 
umm. 2 ] mmit^9 >m?<Dmm* 5 ~ioo nm-c- 

h<0, mmt^9 >m&%L*<D%Lm> 10-120 nmXhZ 

i mm<om^m{t^9 

[!if#Jf3] !f#ifl $fcli2WV^ti^l^|C|E« 
[ff?#if4] «T»Xg: 

(a) ^9VTjV^**sY-£tz\t7-9>m&m<DMfcftM 10 

(b) Bfrl2oy/Kcs$&{b^^8sini-5XS : &&xj. 

(c) ±l2«XS(b) T*#ibttfc«^{CJeSSr^n-r5 

\t^9 >i&3-<Dmmztitm£Ttxmib?-9 y^mm± 

[»#Jf5] (a) IS* 

&i§zm.(Dm&mk3-9>%L : ?-. ^ : (r'> 20 

. (R 2 )b Si(0R 3 ) 4 -.H, r\ R 2 \X7)V^r T 

tfbli0~2tf>ggc) •C-*$tl^){k-a-#)S.O ; /Xi4 ; &» 

[f»*:JS6] 3-f^«iffcot, (a) If* 
«3Et©//K ioJ;i>'(b) i£: (R) . (R 2 ) b Si(0 30 

r 3 ) «-.-* (5£<f\ r' , tf\zr/i<*/um, T/u^-^m, 
ry/H, ^nyys, ^yf^^m, r^/i, ^/p* 

*> 5 mMmn^ts r t 1 1-5 =1 — r -r >- 9®. 
W-f 5 if 8 Eico^^ 

[0 0 0 1] 

3-^^ v^^tufc, ^jxtf, mm^^x, n9-7ftv 50 
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[0002] 

[^*©wi mk=?-9is\*m*<D&mmm<D*¥x*h 
^7°y^=f-y9^<Dmm^mmmm^m^L^-^^y 

Z>Z.bfr%\bftX^Z><, mt^9>Z^1l1-Z=:-TJ 

>9mtLxte, wz-ft. m\^9vn.=hb^m^^m 

it-SmtZ^-tZ^-T- 4 V9m (4$MBg63-225635 

w¥2-264902^^) . Rx^mit^9ytmimt(DW. 

-MS (#M¥5-2i02-f-^$g) ^fcKbtvtv^ -ft 

bit, ^-rfihm^9>b^-&(D^mt(om.^m\z 

£&lf Lfct>WT-fc5„ 

[0 0 0 3] LfrLK&b. ma^9V\%=t^$s-h^ 

m&xhttfr\c ^m®km&istt*)mi}Lx®im 

■CU 5 tV^^S^fcofc 01jxtf, #MB§63-2256 
[0 0 0 4] Z.<D£otefflMZM&:-}-ZtzMc, =1-7^ 

-r >9M\c$ift5fflk?9yn*<Dfttemm&&m* 

t Lta&m&mt lx, mikT/ua~<yj>,-m<k3-9> 
*?mtT>v *=.<-7 j^-m^-cmmx-mt^ 9 
MMm&&tt%t±Lxmft&itfa±.£ittzm% (a. 

W.Evans % V h f 9 J n $?— , 26#, 16^-, 1962 
jtfKfls*- * ^©ftWBEf^ffl *Pt*-r 5 1 <d b ^k. btiX^ 

Ro»3ttttt+»t ttm^*3&»ofc 0 #M¥4-l 10918^- 

&mm, mt±v $j*m.%L?x'mmLtzmt*f-9>'®. 
n^m^^nx^^iK ^(onnm\atm^9 ym. 

[0 0 0 5] 
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3 

temple i±, n -7- -< y ymt>m&\zM&-tz> t v ^ n 

H^CSr irSrJLWL-O^ #M¥2-264902 
2102^#ttc8a«c £ tl^c^t;^* ^ -X ^ V ^JUTii 

Tzi-yXtD^&mzTiTZ-ttfniohX^^o lot 
[0006] fto-c*«9]tt, mk=??><DiBimft¥t& 

[0 0 0 7] 

[a$l§£<«&1-3f;:*c75^IS:] *HB^#«±fB©aSJg^ 

temmmmt Lxmtmmmibxftmx'hz r t £ jl 
\muxzz><nx\ ±.m<Dm<k^?>&*z$te*~7- 

[0008] i-te£>-h*mw\ts mt^^y®.*^*. 

^^^^^^-©^^5-100 nmX'hV, 
^^^-^^^^^10-120 nmXhZ>±MM&m. 40 

/Isfrmm&tlZo (a) ^^T^=>*^K*/cl± 

? ytt.^FZftmzittz'f/uzmmirzT.m., (b) mib^ 
y/K-s^Mk^^^p-rsis, *3£tf(c) xiewi 

(DmwKmm tmxmt?-? y^mm±\^mt^^. 
mxm&mfcztiz* 50 
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[0 0 0 9] £fc, *%W\zM5^ =-f^« 

mxh^x, (a) ts^iiefeois-g-^k^^^^, 

*5<tt>*(b) it: (R') . (R 2 ) b SKOR 3 ),-.-. (St, 
R\ R* fiTVl^A'fi, 7/^=/l'5 > TP/PS, /^n^ 

hit£mRx*/x&z<DM*ttm®x*hzmxm®'g.it 
^ttztzftmti-z^-Tjyymf&to-.it&v. ± 
vm&mt^? y®.*z^fr/fr&£v±.m<DmBf&M 
T^yymj&m^&tstiz, 

W^kfuis ±.&<D^-7-jy?mf$.%)Z&1fimk-fZ> 

[0010] *mw(Dm&mt?-?y$L : T-te. mk^v 
y%L*m&±.\cmk&%immi>mv b^tc^t zftmt 

{k^^^^^^^-fr^y^^Kig-f-^xs, (b) Htr 

[ooii] mcf-^yWi-^^/Mt, wx.t£. 
?yT;i'=t*i'Y<D)JU7k&M* foZ>i<vt=f?yMMW.<D 

omtf-fy^^z^x \>zw ±iE»y;wc^*ix 

SiWt^^^lt^roStgJi, 5~100nra roiSillT-*^^ 
#^*>«J, tfclOOnm «±-ei4IMk3Eft-C«IIL^a 

[0 0 12] mt^-^ymi-^n : btzib<Dm^Wt L 

8itgfc!£> IMHtt, ^a^Utt, ^ 
YT±*-Y3-*yS§<D*\>'-Ytt.& t fa, hV-n-zf 
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5 

[0013] ®tef-y yftTZttt'/swrnmi^^b 

[0014] m^?>®.?Z%tey'^<Dmm.\z.fotc 
;vt;H3-^ ( ^f/vt/i'D-x, TJ/wtf'^v-y ^vHr 

5„ ±fBif5#^#f5:£'Jii, ^y Wta^/^Sfc^yy- 
-f^zx-hz,, 30 

[0015] ®mm%.t Lxm^hftzmt®.%i$:mk 
^y yftWi&mz&m-tziu*, mm^m^^t 

mm. a v\YMs %\ym. mmm.. mmm., mmm., 
is*. y-^ymm., m^m^<Dmm -.vyy? 

utf3ri/K°7,T±<3-/\sT± h-f- b^M Vfuifi**/ 
¥X=c?-/UT± bT±9~ bM ; ^ 

K» xF^>K, J )V-Tiv?v#*y b\ -Y y^n^ 
i^K, y/^A-y* h^v- F\ -f y^F^-J/KfOT^a 40 

oh, 5Lfcmm\c»iWj:h<D$;mg.mviLxm^tii*£ 

[0016] ±iB©J;5fct-c«jt*ix5«-&iWkf u ^ 

yn^it. met-* >&*&RuzmmmLm*WLtt 

btltzi><DX'fo<0 , — «^10~120iib ©«S 50 
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6 

✓/uas*££fcfc5»£-as*>«3, *fcl20nm «±-Cf±» 

»fl^©*«#fi»«-c*>36, 

9 ym-tm htiZiK Kfc®m * <r> <o 

tDjjmicxvmfSi-rzzktfxzZo o.oi 

fi*%*»p>lofi*%©S«o*«oaE«&^»»«[«rffl 
[0017] (a) ±K0>*SflMfc , * L * 

*3<fctf(b) 5$: (R') . (R 2 ). Si (OR 3 ) 
4-a-b R\ R 2 liT/U^g, T/u^r^um, T 

vjum, ^p^ys, ^tk^tv-s, 7?;s, y^*7" 

M»l~4 07^/HS:gL, aS0!blJ0~2O 

ffiK) xmztizfc&toRtf/xi*z<Dto*ftteV>)Xh 

[0 0 18] ±Kro-KSCT?«$naR»*ffltS3VN 
X, R 1 tR 2 |iy7^f-i/^^if0^i^tt*#-t-^ 
'gmm&llWX'hZo OR 3 T?«$*l5T^3*S/»±, 
*t-J;f?iP*^$^T -Si-0-Si-*S-&*«*L» Bl£ 
^i-5f^fflSr#f5. R 3 0^ic^5W±{c:^StAn 

R\ Si(0R 3 )4-H, T**£ft£{fc-&!feOfti*0i|i LTtt, 
X h7^f^->7>, 7h7if;l">7^ -rh^-n- 
■/alf/Uiyyy, =r Y 7 4 y^o \?)V*yy y^ 7l-7-n 

- rf^-)^l/7 y, f h7-sec- T'f/l'i/^, 7l-7-t 

- -f^^i/yy, v^y^/wv'y i-^v'^, ^f-zu 
7^ V4y7xi¥)V*syyy°u-#**s*syy^ 

-fflW-n- 7 , =f-ul<rVi/yy, v^-sec- T'fvl^-sec 

[0019] iz-t- y^-ypiz-t- ^n^f-y^y y 
^p^-y pyi/fri?/ h^'y'yy y, y f-zw Kfy^y 

y y n-^-y ^/wy =f-;vi?t bSr's'yyy. n-^-y^/u-y 

^/Wi/^ h^-^v/y ^f/l'MJ^ h*->->7>' v y 

- y*y^u^yyyy^ y h V sec- -fy^u^ri/i/y 

- 7°D#Jry->7y t ^^hu-i'yyn^^iyv'7 



(5) 
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- ^n^^7>, xf/i/hjj-t- 7^p + ^>7 

YD* h**sisy>* n-7T3\f/uh])=-h*i/i/y>* 

n-Kf^HJxh^i/S/7 10 

[0 0 2 0] S^y^/Uv^ h*S/^7>\ 7i^h 

>\ 3-7* h^n^H^ h*^>7^ 3-Tir 

$/*>9>\ 7!i;vHJxK^>/7^ 4-7;/^f/u 
h y 31 Y**si/y> y {J%;^7/VT\/ *7fr) 7 20 
i^h!)^ Y*i/i/yy, N-(2- 7 5/ xf;i,)-3- 
7;;7 P ot: 0 ;Mf-;^ h^v'v'y^, N-(2- 75/ 
3ifvU)-3~7 5/7°n 7)V h y ^ h ^ri/i/y 

6- (7 5 tf/U) h^^>7 

V, p-75/7x^^y / F^^>7^ p-7577 
xn/i/Mjxh^^yy, 3-75;7 p nt>hM h 
^risi/y >\ 

[0 0 2 1 ] 3-7 5 / 7 p d fcVwb y 31 h*S/i/5 >\ co 
-7 5y>yf^F!)^ ^'/>7^ 75 / hyx 
h*>">9V % lf7-(2-t Kn^rv'xf;l/)-3-75/7 p 30 
u t°/l^ h y 3i h*^>7^ 8-/n^et^f/Uh!i/ h 
*i/iS7>* ^n^7xx^HJ/ h^rv->7^ 3-7" 
n^e/pt>h y ^ h*$/S/9>\ n-^pywh y / h^f 
^/^y, 2-^ n p ^ f ;l/ Mj x f ^ v^S/7 V, ^pp 

-fy/n^>>/7^ p- (^PP^^VU) 7x^h 
V * b^ci/i/yy, ^an^f/i/Hjxh^^y, 
^pp7xx/PHJx[>^^>7^ 3-^PPynt° 
/Mfvl-v^ b*ci/i/yy, 3-^pn7 p Pk>Mi/ 
h^rv-v-^V, 3 - ^ p p/h t> b y x h^r i/i/7 40 

2- (4- ^ a p^n^^-yl/y ^^/U) xf/UMJ^ 
h*^7^ 2-^7/xf;Uhyxh^^/^7y> 
2-^7/xf/^h y / h + i/^7^ ^/7//f^7 

x^f/uhyxh^>>v/7y^ 3-^7/^0 tvwhy^ 

K^7^ 2-(3- v^P— ^i?x:/l/) ;n?vu f> ]) * 
h^r^>7y, (^d^^7 5//^) ^fvl" 
h*t/$/5>\ (S-^P^^v'x^Pt 0 

[0 0 2 2] (N, N- 5?3if7U-3- 75/7 P n tfVu) h y 
/ F^r^>7^ /J-(3,4-3i3iK*S/i/^n^i//l/) 31 50 
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f/^y/ h^v->7y, (3- ifV i/Y**sfxi\*A') 
**f-/Vi?x- h^ri/v^y, 3-^y > K^r^u fcVu h y 
xhdri/^/7^ 3-^Ji/K*^Pe/Mf/^ h 
+ >">7^ 3-^y ^F^ri/yn tf/l/h y / Y*i/i/y 
>\ 1,2, 3,4, 7, p p-6- / fvi^a: h ^ y 

/U-2- /yU2tf/U*>\ l,2,3,4,7,7-^t^PP-6- h 
y h^v/>>y;p-2- /a-tK/M;>\ 3-3— K^oif^ 
hy/ Y^isisylSs WJi/T*— h^ntf4/MJx 
h^>v-9>, (/y^7 p h/f-^) ^/Wi/rc h^i/ 
^>9^> 3-^;u*7 p h7 p Pt p W^^ h*->v-7 
>\ S-t/iojjzf h7 p n fcVuh y / h*S/$/9>\ 3-^/u 

^/hyntv^yxh^v/^/^y, 3-^^p^ 

v-yp fcVM^vl'v^ Y**si/yy, 
[0 0 2 3] y P^^Pt>h y^h^riXi/ 

9^, /^/w[2-(3-hy / h^v^y/K/ntvi^? 

y) x^7 5/]-3-7 > Pm-b, 

y/ h^^7^ R-N-a- 7:n*?vU-N'- hy^h 

^ri/^y /K/p tVW>U7, S-N-a- ^zn^^vlHT- 

y y 31 h^v-v-y/i^p tvn>u7, 7x^f;^y/ 

b^v^y^ N-^—A^r 5/7 p p tVW h V / Y*i/ 
i/yy, 7=c.~;U\?~/Ui/^Y*i'i/y>', 3-7* fT 
-T- Y ^p M)V Y y 31 Y * i/i/y >\ (hyf* y/u* 
p-l, 1,2,2- y-YyM Knt^f^) h y ^ h*isi/y 
N-[3-(h y 31 7ni£?v\ 7?/i^7 5 

Kit (3,3,3- l>y7/l/tP7 P Pt» *fvi^ 

3,3,3- ( h y 7;^p/p h y ^ h^f 

i/i/yy, i-hy/ h^^y^-2-^pp/f^) 7 
^-;uai^^ N 2- (hy/ h^r^v^y/u) 31^/^7^- 

- t'y ^/y, YV * Y^zsisV^vt'/ui/^isyY 

y75>\ N-[(3-hy / h*S/S/ 

i/y^^yHBiz-ya n-(3- hy/ b^^y^v 
y N t*- ;i ,YVx-t- 7Y*is*yyy^*miZ>Z.tft 

[0 0 2 4] ±K-«S;"C**ix5ft^ft^iaSrfflv^ 

sh^, fftt, i/~vm, ?^ym. m*&m<D& 
ft^by^^, *»{b*yi>^, */3i^/-/uT5 

y x i;x^/-;V75y, h y^^y-/W7 5>^<7)^ 



9 

■e, T^a-A«««)»««r«B!lPl-5wi:t?rji-C*> 

[0025] ±»o«[^iWkf ^^tt^ i±E-«s;-c 
Bfl2#Jt*T 1 /50-10/ 1 1 45©iiff* L 

10/ lzmz-zt^-T j y?mtmiR<D 

fc, fc*l$K:f8tt5fflMttt«:l6]±$-B\ WkBt^spflHt 

[0026] .tfBa-T^ y?&f$.®&yt¥tf&-?hz> 
#l*it*«ffcJ:0»*LT«b**ixtfJ:v^ Effigy 

© e> 7* -f y t° f fc (i * t° - <t t> 3 
:tW*u\ ^-Tjy<>f®.tfL!fa*mttx-bZ>%¥ 

So ^-y-jyfm.imomm.. -&ma-ito®Mm 
tc49, tfiRtf, Stt^^/w^-^itict 

oTffX-fi.fcV\ ) ftfiicite, 70t~ 200 < C©fi®4'T-S! 

[0 0 2 7] Ao^lci^-TV^IiloJg'ftsi-fcfc 
A'7 5yf©7 5>'», X(4^xgKvM'xi£X£-gr 

te&nw&i&m, Mz-\i#mz»#ym, ?vj»m, & 

[0 0 2 8] *«WfcJ:*l,tf, ±|E©3— r>f 
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x.ti, * tvm * * y h mmm&ft, * ?vm * v 

y y— Yb lftiy.iWteW^/T-Sr^-y-r— tfLftb-f 

mtv-fr. tf\)^=?-uy : ryy?y— k tfii^i^ 

10 fc*sif#5o ft^p Q p<t Lxti, mmvy*. 
xtymyyx, r P—^y°o^~y^-~-tD : f^^y°y^\z 

[0 0 2 9] £ibt^ ^73"J^ 

20 ?>*vigi, iwbT/u$=^^Bt, mwyt^m. mt 
v/u^-vjxigmzm^^^btfx^ziK mw&. m 

[0 0 3 0] ^^^/K v'/l'a^^ASW «/ h U !>A 
30 ->A(Zr0 2 )!|»*, BMb*^*^ (Ta 2 0s )|&*<Srii-& U, 

(*/UJt) tt, ZrO. 1.0|C»LTTa,0 
s 0.8 ~ 1.8, Y 2 0 3 0. 05 ~ 0.3T-*>5r.i:^*L 
V\ lWOZrfttJffLT^ Ta 2 0 5 ^ 0. 8^/^JgcO* 

RiRi^ < 4 5 0 , Y 2 0, ^0. 15^yu*^T* 

as*>9, y 2 o 3 ^o.3 IMBtK^<4: 

a^JR*#K«:» Ta 2 0 5 ZrQi ICtk'Mb^W 

[0 0 3 1] ±l5(0#SKtt65it^«Z)|gfl|fi£fi, 
14, X/2-X/A(D2mB. 1/4- A./4- l/4fc5VM41 
/4-l/2-A/403JilIi:i-6w4:*s»*LV^ 
50 4SffiS^±«o#®Bli: L-CfcJ:v\ 
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fi, ±E©»£*aMlfcSi&Rfc«fliLfc3Ji^MB 
TflfmftJk&SL W3tftia*S:16tTtiV\ BAT, H 
[0 0 3 2] 

immm 

mmm 1 

f^y-fyya^i/K 2.24 g (8.0X10" 3 it 
Kn dr->7°n tVHryWn— ^ (150 cp) 0.04 g<t&#S7k 
300 ml ICjgfi?U -v^f-y^** — 7 — 
T?8B*t4*e, ^fflTiC0.57 ml (3.2X10"' ^) CO 

M&fcbMfc^f /— >v ioo ml co?S-g-^Sr}gTtT» 
Wy7°n#^y K£*Q*#$U fc-rd>K»ofc 

ffl^fc«t£«£&ffV\ »ftf-^^(0*fcg*S 60 nm-Cfc 
5 r. b %mW Ltco # ibftfc yVMd 2 x io" 4 ^KDtfcf fc 

H10CO7K®?{k-7- h U 1.8 ml fc^JPU BWfc 

*iS«^ct>9, iMfcMI&fcBIIMfc^* ^©tt&tt 80 nm 

[0 0 3 3] 3-/P->K^7'ntVK-y^ h^v'v'V 
y 1.96 g Sr^y-zP 8 ml T**f?L, pH 4CD*£gfck 
0.45 mlSrjSJPLT, SaT"C*»*l*4WW 1" 5 - 
£ tc J: 9 , K«jft*MHft*l»il Lfc„ ±!5co y>P t ggg 
«»J»»i Sr^a-fi^ LT3-r^ yyfc&toZ&tL. 

/M y i/- hcoScfflcu ±S5co=3-x^f 

*■ 2000 rpm (D&WX* t'Va- h&lcj; •? fc#U » 
&^T» l20t:T*30 5>^0?{^S^ffV^Si5p R p^it 
Lfc. 3iy-7°y^-^- (jgft 633 nm)tC,£5>3-7V 
>^Bt«>a*f*tt 1.55 T'fcofCo ^^7^20 

[oo34] ni&m 2 

mmm i bmm<D%mic£<9®B#m&8mm%<D&& 

0.98 g §r^^/-/P 4 ml T?#3RU pH 4 
0.22 BlSr8S!lPUX» £i&T-C*$MlQ*# 

w Vi/a^{c{±tt[^ii|gJ6 P>*i1\ l 
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* ^fcrtft-cfcofc. mtfxhztfv /-7vm *y y 

ft 633 nm)^«t5 3— r^^^fi|C0JB5f*i 1.57 Xh 

ofc„ *-fey y7y^f 200^raR8lt^ict "TW*^^ 

[0 0 3 5] 3 

io aw^^fcftfc. 3-y y > K*y/p tvw h y y h * 

y^yyy 1.96 g ^rrc^y— 8 ml T*#1£U pH 4C9 
iftlfcM&iS 0.45 ml&SsiHLT* SST-e^D*^* 

mm i bmmcLxft^&zsmLtc, ^y^yy- 

20 ^- W& 633 nm)(Cj;5=-7 i ^^^»fflJf*l± 
1.53 -Cfcofc =*"fey y7V7°f200 ^fWfiSWLfc^ 
(-fc^^^^^ hyu©»kli*<, ibttttcflEttSa 

[0 0 3 6] HiSI^ 4 
f^Wy/P^-yK 4.48 g (1.6X10 2 *J\s) bt 
KP^'y/of/^m-^ (150 cp) 0.08 gSrjfek^ 
^y-/P 300 ml fcjgttU tlTK^Wi'^^^ 
-7— t?8H^L*aSP>, 1.14 ml (6.4X10" 2 (DM 
WTkbtefo*-? /—A> 100 ml <Dm>&&>%ffiTLX?-? 
30 >4 y-7°vtf*i'b'&fiafrftMLtZo Z<D^SM~ 4X10 

pH 10©*IMk7- h y 3.6 ml »40L, 

^n-y y-x/^u-^-iaoHg^it i6 at 

[0 0 3 7] 3-^y MfrY 'J * h**s f sy 

> 0.98 g *3.9 J—fr 4 ml tftRL, pH 40Oife^* 

mm o.22 mi*»jpu-c, sar-c*^ip*»«!i-s - 
in^(cLTft^p c p£$ia£L/-c 0 ^y7°yy-^- 

(ftft 633 nnOfciSa— ^-f y^R©JB*f*tt 1.61 

xhotu ^/yyvfx2QQ mmmfttLtzmzf»i 

50 [0 0 3 8] Jfctfctfl 1 
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W 9y°w#*i/ K 2.24 g (8. OX 10 3 ^iv) £ t 
Kn^f v-7°n tVUir/Wn-^ (150 cp) 0.04 gZUA*. 
9 J—lV 300 ml Cl^U ^aTt-^^f'S'^^^ 
-7--C*^L^^P), 0.57 ml (3.2X10" 2 ^civ) (DM 
@7Kt$l7k^ /-A- 100 ml (Dm.&tfoZMTLX^Z 

«g 4 * xmm u &&*mw <d y/p£#fco 

[0 0 3 9] 3-^ D v- K^v^n tWMJ / h^v^v 
V 1.96 g ^9 J — >v 8 ml T^nV&U pH 4»&$7k 
0.45 ml£8s*)DU ^TXft^n*^ LXmfc 

y?vM y u- h<Dmmz s iMn^-T^y^m. 

2000 rpm (DgiftX* fc"V=i — h U ft^T* 120 
'C-T- 30 ^W^^^a?r^TV^3t^p 0 p*Mjttfc: 0 *ir 
j^y^y-? 200B#^^lti-5t. ffitoeHb^fg^bti, 

[00 4 0] vam 2 

^•91/ 4 y7°vtf%-i/ K 2.24 g (8. oxio" 3 ^e/U) it 
Kn^v^D hVU-fe/Wn — * (150 cp) 0. 04 g^rlSTK^ 
9 300 ml iC^flfU ^?&T('^^^ i ? L S'^^^ 

— y—X'fltftLtefrbs 0.57 ml (3.2X10" 2 (DM 
flfckMfo^* /—As 100 ml £<0R£-»£r«Tb-<\ 
f- 9 W V 7" n # * > K £ JD7k#ft¥ L , t>T MCM o fn 

mmwim^9vV)v^m^ z<d^/mc 2x10" 

n-^ !)-x/^u-^-|cj; 0@MIg4li%* 

[00 4 1] 3-9 y v- K=5rv-y*n MM h ^->->y 
^ 1.96 g 8 ml T**#;U pH 4<D&$* 

0.45 mlSr^nU SflTT'SM*^ LTIBI^ 
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ftm&Lx^-Tjyrmf&vozntcc mtxhztfv 

/• =5- As 9- 9 9 x )\/— h©*BI' 2000 rpm (DgtitX^ fc° 

[0 0 4 2] it%t&\ 3 
Z-9 y v- v^n tVP M /• h * v->7 ^ 1. 96 g £ 
rc^/— 8 ml "C^IR U pH 4<D^®?tK^ 0.45 ml 

io Kit. ov^ :©If/«ffit> SHb-felJ ?-M& 
ftfcgHt;^ * y 

iomi (^w^-iiogis^^K-iaife^ixfctw ; gMt-tr 

y-^A/^f-^^-1 : 1, @^#»mo%) £fet)Q 
4 y9mf&®)$: 2000 rpm ©^T'^tVa - hU ifk 

v^t- i2otct 30 ttr$mmmzft^^¥%>&zmmL 

tz 0 Z<D%¥%&<D^-^sV9m\t.$i&**ttUX^ 

tzo >yvy°x 2oommmtt-rz>t. titm^m 

20 j&felC^feLfc, 
[0 0 4 3] 

$snc£y)&m£ftx\<^<DX\ mt?-9><Dftmmm* 
ittt\zmi£ftxt5<9. Mmmcmtitz^-^^y9m 

9 ytDftmmzwmx'Z z<nx\ m&mik?-9>%L*<¥ 

<Dm{k^9y<nitmZMiibZ>^bfrXZ. m\t^9y(D 

z>z.ttfx-z;, M&mwteMm$r& y9m*j& 



imma] ¥rK6¥i^ 2 1 b 

[^ffiiE 1 ] 

[ffiE^#«^i wmm 

[IS*JI4] KTOIS: 

(a) ^ 9 VT/V 3 ^ K* tzit^ 9 ^^WjQ*^«f 

(b) mu<D9jk.^M.m^m^mm-f z>tm 

( c ) ±Ecoig(b) -e#ibnfc?i^^s^^ip-r5 



<t^9 yft+omm^vrM z^xmt^-9 >-^t-*b± 

[¥^iE2] 

miEM%.mB%] 0 0 0 8 

[MiE*&] 

[ffiiErt^] 

[0008] -ttet>h*%w\z. mtf-9>n^m± 
f-9 ■ yi&.^^-ti>h<DXh^o ^wnmrnm-ft 

li, ^M\t^9y^(Dl&.%^5'-m xmX'h'O, 



(9) 



!$ffl¥-7 - 1 4 9 5 2 0 



^^tt^sr^s-erfc^fcuart-sie, (to mnew 

[*|IE*t£JSg£] 0 0 10 



[ooio] ^SWoW^Mbf-^vtt^tt, 8£fc^* 

fete <t 9 T /p 3 - /Hfi * fc» 

{k^^yffi^Sr^tfeS-frfc^SrUJS-t-SXS, (b) flft 

lEw^fciElWb^toSrsaHrt-sxg, *J«t^(c) ±ta 

»»fllSr^i-5XSS:^tf'b©T*)5. 



